Characterization of insulin-like growth factor binding proteins (IGFBPs) during gestation in mice: effects of hypophysectomy and an IGFBP-specific serum protease activity.
Characterization of insulin-like growth factor binding proteins (IGFBPs) and their pituitary regulation were investigated in intact and hypophysectomized (HX) pregnant and nonpregnant mice. Serum samples were obtained from pregnant mice killed on days 5, 8, 10, 12, 14, and 18 of gestation and fetal mice killed on day 18 of gestation. Some animals were HX or sham operated (SH) on days 9, 11, and 14 of gestation; HX and SH control animals were killed 3 days post surgery. Identification and relative quantities of IGFBPs were determined by Western ligand blotting (WLB) of whole serum, or immunoprecipitated and/or deglycosylated serum, using [125I]IGF-II as the ligand. Serum IGF-I and -II concentrations were determined in both HX and SH day 14 pregnant, nonpregnant, and day 18 fetal mouse sera. WLB analysis of nonpregnant mouse serum demonstrated IGFBPs with apparent Mr of approximately 45-40, 31-27, and 24 K. The 45-40 K IGFBPs appeared to be the mouse equivalent of IGFBP-3, and one of the 31-27 K IGFBPs appeared to be IGFBP-2. The other IGFBPs present are not yet fully identified. During pregnancy, the amount of IGFBP-3 present in serum (as measured by WLB) gradually decreased to 42%, 17%, and 10% of virgin levels on days 5, 8, and 10 of gestation. The amount of IGFBP-3 present in pregnant serum after day 10 of gestation was not measurable by scanning laser densitometry. Additionally, an IGFBP of approximately 27 K appeared during gestation; after treatment with Endoglycosidase F, this IGFBP decreased to 24 K. The major IGFBP in fetal serum appeared to be IGFBP-2, with lesser amounts of IGFBP-3 and the 27 and 24 K IGFBPs. Hypophysectomy significantly decreased IGFBP-3, IGF-I, and IGF-II in nonpregnant mouse serum, increased the amount of IGFBP2 found in pregnant mouse serum, and had no effect on IGF-I or -II concentration in day 14 pregnant mouse serum. Incubation of nonpregnant serum with late (day 17) pregnant serum for 5 h at 37 C, decreased the amount of IGFBP-3 (as measured by WLB) in the mixed sample to 93% of the amount present in the nonmixed sample. Iodinated recombinant IGFBP-3 ([125I]human (h)IGFBP-3) was incubated with different mouse serum samples, and proteolytic fragments were visualized after separation by sodium dodecyl sulfate polyacrylamide gel electrophoresis and autoradiography.(ABSTRACT TRUNCATED AT 400 WORDS)